Objective: To conduct a prospective study to determine the efficacy of self-management interventions, amitriptyline, and amitriptyline plus topical triamcinolone in reducing vulvar pain in women with vulvodynia. Methods: This was a randomized, prospective study of 53 women between the ages of 18 and 72 with vulvodynia. Participants undertook one of three treatment interventions for a period of 12 weeks: self-management, oral amitriptyline (10-20 mg/day), or topical triamcinolone plus oral amitriptyline (10-20 mg/day). The McGill Pain Questionnaire (MPQ) was used to measure changes in qualitative pain using the pain rating index (PRI) and in quantitative pain using the present pain intensity (PPI) scale. Results: Of the 53 randomized subjects, 43 completed the trial. There were no statistically significant differences in PRI or PPI scores among the three treatment groups. Significant within-group differences were observed in the self-management group on the PRI and in the amitriptyline group on the PPI. Conclusions: This first randomized, prospective trial suggests that self-management has a modest effect and that low-dose amitriptyline (with and without topical triamcinolone) is not effective in reducing pain in women with vulvodynia.
Introduction

V
ULVODYNIA IS A CHRONIC vulvar disorder characterized by pain from friction with clothing, intercourse, sitting for an hour or more, urination, and speculum insertion. 1 Although its precise prevalence is unknown, up to 16% of women in the general population have been reported to have this condition. 2 Because the etiology of vulvodynia is unknown, treatment has largely been empirical, and guidelines are just emerging based on available literature and expert opinion. 1, 3 Among the most commonly used modalities are tricyclic antidepressants (TCAs), topical steroids, and cognitive-behavioral interventions. Because data have shown TCAs to be effective in chronic pain conditions, 4 they are generally considered first-line pharmacological therapy. Three retrospective trials [5] [6] [7] and one prospective trial 8 have reported from 50% improvement to complete resolution of symptoms in women with vulvodynia. However, none of these studies were randomized, all allowed concomitant therapy, many did not use standardized rating scales, and the low doses typically used in clinical practice were not evaluated systematically. 5, 6, 8 As it has been speculated that vulvodynia may be related to inflammatory conditions, corticosteroids have been employed. A survey showed that 34% of clinicians use topical steroids to treat vulvodynia and 22% used them as first-line therapy. 9 Submucous infiltration of betamethasone and lidocaine 10 and methylprednisolone and lidocaine 11 has shown benefit in patients with localized vulvodynia, but topical steroids have not been evaluated separately.
Because pain is multidimensional and adversely affects the well-being and quality of life in women with vulvodynia, 12 nonpharmacological techniques have been investigated. Retrospective studies of women with localized vulvodynia have shown success rates of up to 68% with cognitive-behavioral sex therapy 13, 14 and up to 51% with physical therapy. 15 Controlled trials have found that cognitive-behavioral therapy, biofeedback, and vestibulectomy were significantly superior to baseline at 12 weeks 16 and at a 2 1 / 2 year follow-up 17 in this population. Whereas combined approaches have been used successfully in other chronic pain conditions, 18 it is not clear if multimodal approaches cause significantly higher success rates in women with vulvodynia.
Treatments using combined pharmacotherapy have also not been systematically examined, even though it is apparent that monotherapy is often ineffective. Consequently, we conducted a randomized trial comparing a comprehensive self-management approach with both low-dose amitriptyline and low-dose amitryptyline plus a topical steroid intervention. The goal of this pilot study was to examine the plausibility of these three therapies as potential arms in a largerscale, more rigorous trial and to provide the data necessary to design such a trial.
Our primary outcome measure was change from baseline in McGill Pain Questionnaire (MPQ) scores in the self-management, amitriptyline, and amitriptyline plus topical triamcinolone treatment groups. Our primary objective was to compare differences in pain scores among the three treatment groups, and our secondary objective was to compare differences within treatment groups.
Materials and Methods
This trial was conducted at a single academic medical center from January 2003 to August 2005. Institutional review board approval was obtained for the study, and all participants gave informed consent.
Participants between the ages of 18 and 80 were included in the study if they reported pain, itching, burning, or tenderness of the vulva that was subjectively distressing for at least 6 months. Women with generalized pain, localized or mixed and with or without provocation, were included in the study, as these comprise the spectrum of symptoms women will report to their physicians. Subjects were excluded from this study if they had major medical or psychiatric illness, active vulvovaginal infection, or abnormal Pap smear; were unwilling to discontinue current treatment for vulvar symptoms; were pregnant or refused to use contraception if at risk for pregnancy; and if there were any evidence of drug or alcohol abuse.
All subjects had a detailed history taken and had a complete pelvic and vulvar examination, including cotton swab test, vaginal pH, wet preparation for Candida, Trichomonas, and bacterial vaginosis, Pap smear (if not done in the past year), and a complete blood count and comprehensive metabolic profile.
Nonresponders were selected from a pool of 76 women who had completed a 2-week washout from a previous trial comparing dietary therapy (low-oxalate vs. low-fat diet).We chose this population in an attempt to limit potential placebo responders, as a placebo effect from pain interventions is thought to be high. 19 Subjects were randomly assigned in a 2:1:1 ratio to one of three treatment groups: self-management vs. oral amitriptyline vs. oral amitriptyline plus topical tiamcinolone. Self-management classes were conducted after a group of 6 subjects had been randomized to this treatment arm. The method used to implement the random allocation consisted of concealed envelopes, which were opened by study staff at the time of randomization. The allocation sequence was generated using a computer program containing randomized numbers. Neither the study staff nor the subjects were blinded to treatment assignment after randomization. All subjects on amitriptyline were started at 10 mg daily and continued for 6 weeks. At the 6-week visit, efficacy, tolerability, and compliance were assessed, and more medication was dispensed. If there was no or minimal relief at 6 weeks and the medication was well tolerated, the dose was increased to 20 mg daily at bedtime. If the subject had relief from the 10-mg dose, she was continued on that dose to the end of the study.
Those subjects receiving 0.1% topical triamcinolone acetonide were instructed to apply the cream to the affected vulvar area one time daily at bedtime. The subject identified the pain location, which could include the labia majora, labia minor, or vestibule. At the 6-week visit, subjects were discontinued from the topical cream, which is a typical duration of treatment. A measuring device was given to subjects to insure the same amount of cream was used for all subjects throughout the study (approximately 5 mg each dose). At each visit, adverse effects, concomitant medication, and medication containers were returned to assess compliance. Compliance was measured by assessing whether the amitriptyline tablet count and amount of cream in the measuring devices were consistent with reported use of these interventions. A nurse practitioner, under the supervision of the gynecologist author (C.S.B.), was responsible for the pharmacological arms of the study.
The self-management intervention was modified after the group cognitive-behavioral therapy developed by Bergeron et al. 16 and included components of education and cognitivebehavioral, physical, and sex therapy. Six women participated in 2-hour weekly sessions over a 12-week period. Weeks 1-4 included education and cognitive-behavioral therapy (to identify negative feelings, thoughts, and attitudes regarding vulvar pain and to replace them with more positive ones) and behavioral therapy (to learn relaxation, breathing, and imagery exercises). Weeks 5-8 included physical therapy techniques, where subjects were taught how to stretch and massage tight muscle groups to decrease painful sensations. Sections 9-12 included sex therapy, where subjects learned sexual communication skills and methods to enhance confidence in sexual activity. The therapy was delivered by a nurse practitioner, a psychologist trained in sex therapy, and a physical therapist who treats vulvodynia patients as part of her practice. All individuals were trained and supervised via a treatment manual designed specifically for this purpose by Dr. Y.M.B. Binik and the authors. Compliance for the self-management arm was evaluated by attendance at the meetings and the subjects' self-reports of compliance.
The primary outcome measures were changes from baseline between treatment groups in pain ratings on the qualitative and quantitative components of the MPQ, a validated, self-administered questionnaire. 20, 21 The MPQ was selected because it is the most widely used, validated pain rating scale. The Pain Rating Index (PRI), the qualitative component of the MPQ, contains 20 categories of pain, each with three to six adjectives, totaling 78 words. The total PRI score (PRI-T) is divided into four major subscale scores: sensory (PRI-S), affective (PRI-A), evaluative (PRI-E), and miscellaneous (PRI-M). The Present Pain Index (PPI), the quantitative component of the MPQ, is a 6-point scale ranging from 0 (no pain) to 5 (excruciating pain). In both the PRI and PPI, a higher score denotes a higher level of pain. Within-treatment group changes from baseline pain ratings on the PRI and PPI constituted the secondary outcome measures.
We used the MPQ (1975) version 21 and presented it in a written rather than verbal format, as described by Klepac et al. 22 We analyzed only the word with the greatest PRI value in each category because some participants failed to follow directions to select only one adjective per category. If a subject did not select any item from a particular PRI category, she was given a score of 0 for that domain. Similarly, those who were not experiencing vulvar pain at the time of completion of the PPI were given a score of 0. Subjects were given the MPQ at the time of implementation of the trial (pretreatment) and at trial completion (posttreatment).
Analysis of treatment effect on the MPQ was conducted using the SAS version 9.1.3 (Statistical Analysis System Institute, Cary, NC). Nonparametric tests were used because of the small sample size. The primary end point, change from baseline scores between treatment groups on the PRI and PPI was determined using the Kruskal-Wallis test. Changes from baseline within treatment groups on the PRI and PPI, our secondary end points, were determined using the Wilcoxon signed rank test. Baseline differences between groups in pain ratings or demographic variables were performed using the Kruskal-Wallis test and the Fisher exact test, respectively. Significance levels were not adjusted for multiple comparisons. A p value of Ͻ5% was regarded as significant. Results were analyzed by treatment actually received. An a posteriori intent-to-treat analysis was done to confirm the comparability of groups allowed by randomization.
Results
Of the 76 subjects randomized, 53 elected to participate, and 43 completed the study (Fig. 1 ). There were no significant differences among groups in refusal rate to undergo the treatment they had been assigned (self- The average participant was approximately 47.4 years of age (SD ϭ 17.7), Caucasian, married, and highly educated, with an above average income. There were no statistical differences among the three treatment groups in any of the demographic variables, including concomitant antidepressant use (Table 1) . Concomitant medications, including selective serotonergic reuptake inhibitors (SSRIs) and serotonergic noradrenergic reuptake inhibitors (SNRIs), were monitored, and doses were consistent throughout the trial. The overall baseline PRI-T score for the entire group was 20.3 (Ϯ14.1), the subscales were PRI-S (12.2 Ϯ 7.3), PRI-A (1.8 Ϯ 3.2), PRI-E (2.3 Ϯ 1.8), and PRI-M (4.0 Ϯ 4.4), and the PPI score was (2.3 Ϯ 1.5).
There were no significant differences among groups in baseline scores on the PRI or PPI scores when analyzed by treatment received. An a posteriori intent-to-treat analysis was conducted for all 53 participants who were randomized by using missing values (carrying pretreatment values forward). The intent-to-treat analysis confirmed the general pattern of results found with the analysis by treatment received, but significant between-group differences in PRI-A scores (p ϭ 0.009) and a trend toward PRI-T between-group differences (p ϭ 0.066) were observed, with the amitriptyline plus triamcinolone group having higher baseline scores than the self-management group.
There were no significant changes from baseline between treatment groups on the PRI-T (self-management group: 18.0 Ϯ 14.8 vs. 14.0 Ϯ 10.9; amitriptyline: 22.1 Ϯ 13.4 vs. 23.1 Ϯ 18.3; amitriptyline plus triamcinolone: 23.0 Ϯ 13.9 vs. 13.9 Ϯ 9.2) when analyzed by treatment received or intentto-treat analysis (Fig. 2) . Similarly, there were no changes from baseline on any of the PRI-T subscales or on the PPI (Table 2) .
Significant within-group changes were observed in the self-management group, both in decrease in the mean PRI-T score (from 18.0 to 14.0, p ϭ 0.017) and in the PRI-S score (from 11.3 to 9.0, p ϭ 0.033). Mean PRI-T difference scores were not significant in either the amitriptyline group (from 22.1 to 23.1) or in the amitriptyline plus triamcinolone group (from 23.0 to 13.9). The amitriptyline group showed significant changes from baseline on the PPI (from 1.9 to 0.5, p ϭ 0.031), and a trend was observed in the self-management group (from 2.3 to 1.6, p ϭ 0.094). Analyses by treatment received and intent-to-treat were similar.
The overall incidence of adverse events was low, and none led to treatment discontinuation. Adverse events were reported in 8 patients, 3 in the amitriptyline group, 5 in the amitriptyline plus triamcinolone group, and none in the selfmanagement group. The most common side effects were sedation (17.4%), constipation (8.9%), dry mouth (8.9%), sexual dysfunction (8.9%), dizziness (4.3%), dysgeusia (4.3%), impaired cognitive function (4.3%), and rectal pain (4.3%).
Eighty-one percent of the self-management participants attended all the visits and reported compliance with the homework, and all subjects in the pharmacological groups who completed the study were compliant with the treatment. There was no significant difference in adherence among treatment conditions (Fishers exact test, p ϭ 0.17).
Discussion
The average age of our participants was 47. The PRI-T baseline score of 20.3 was within the range of normative data reported from other painful conditions (17.8-27.9) 23 but was somewhat lower than that reported by Bergeron et al. (27.4) . 16, 17 There were no statistically significant differences in our primary end point, the differences in pain scores among the three treatment groups. A post hoc power analysis revealed that there was inadequate power to detect the differences we observed in three groups. From our results, the within-group mean difference score on PRI-T, SD, and sample size are (1, 13.9, 11), (Ϫ9. 1, 17.3, 11) , and (Ϫ4, 9.4, 21) for amitriptyline only, amitriptyline plus triamcinolone, and self-management groups, respectively.ˇAt ␣ ϭ 0.05, the power to detect these differences is only 41%.
The power to see statistically significant PRI-T difference in scores within the pharmacological treatment groups was compromised by the 2:1:1 ratio of randomization. If the sample size was 21 for each of the groups, the power would have remained at 0.06 for the amitriptyline group but would have increased from 0.35 to 0.63 in the amitriptyline plus triamcinolone group. Thus, the inability to see a significant change within the amitriptyline plus triamcinolone group, in particular, may have been a power issue.
Only the self-management group showed significant within-group differences on qualitative pain (PRI-T), our secondary end point. Although the improvement in pain was modest (average 2.4 point reduction on the PRI-S score and 4-point reduction on the PRI-T score), our findings mirror the improvement reported by Bergeron et al. at their 12-week 16 and 2 1 / 2 -year 17 assessments. Our more modest findings compared with those of Bergeron et al. may be due to lower baseline ratings, use of a less homogeneous sample, or failure to evaluate improvement over a longer period of time.
The efficacy of self-management may have been a result of using a multimodal approach to pain management. Cognitive-behavioral therapy, sex therapy, and physical therapy combine behavioral and physical techniques to address both the emotional and physiological aspects of pain. It is also possible that group treatment may have had the effect of normalizing dyspareunia. Alternatively, as higher pretreatment pain intensity has been shown to predict poor treatment outcomes, 17 it is possible that the higher baseline PRI-T scores observed in the two pharmacological treatment groups compared with the self-management group (22.1 vs. 23.0 vs. 18.0) contributed to a lower response rate with these approaches, as the intent-to-treat analysis depicted a trend (p ϭ 0.07).
Our results on the PRI-T with amitriptyline plus triamcinolone are not consistent with the efficacy of amitriptyline reported by others. [5] [6] [7] [8] This may have been due to the low baseline pain ratings as previously mentioned, the lower doses used in our study (10-20 mg) compared with those used in these studies (10-225 mg), the larger sample size used in the prospective study (n ϭ 230), 8 or the prolonged or variable assessment periods in the other studies (6 months to 5 years), leading to possible spontaneous remission. 24 In addition, only one of the previous clinical trials used a validated pain scale, 7 none were randomized or controlled for such coexisting treatments as antidepressants, 7 lidocaine, 5, 8 or education and counseling, 6 and only one study was prospective, 8 leading to potential recall and sampling biases.
Although significant within-group differences were noted on the PPI in the amitriptyline group and a trend in the selfmanagement group, these findings may not have been clinically meaningful. As subjects were instructed to complete the PPI only if they were currently experiencing vulvar pain (and were given a score of 0 if they reported no pain), women with pain with provocation may have reported low baseline scores, leading to an inability to interpret these findings. Baseline PPI scores were, in fact, mild in all treatment groups, limiting interpretation of these findings. The PRI-T and the PRI subscales may have more accurately reflected pain scores for all vulvodynia subtypes. It is unknown, however, if there is a correlation between the PRI scales and either pain with intercourse or spontaneous pain. Eligible participants in our study were those who had completed a 12-week dietary protocol. It is possible that their pain became less severe over time or that there were some spontaneous remissions. Moreover, our participants may have represented a population of convenience and, thus, did not truly represent women with vulvodynia.
Although our findings are limited by the previously mentioned methodological weaknesses, they may have implications for vulvodynia treatment algorithms. They suggest that a comprehensive self-management approach should be considered part of initial treatment, particularly because it does not involve physical risks. Our data also suggest that very low doses of amitriptyline (10-20 mg/day) with or without a topical steroid should not be incorporated into an algorithm.
